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(54) NONAQUEOUS ELECTROLYTE BATTERY 

(57)Abstract: 

PURPOSE: To stablize discharge voltage to enable feeding 
of stable voltage by using as the positive electrode active 
material of a battery a coordination polymeric complex such 
as a rubeanic acid-copper complex and a 2, 5-di hydroxy- P- 
benzoquinone-copper complex both of which can be 
delocalized within molecules. 

CONSTITUTION: A high coordination polymeric complex for 
use with positive electrode active material contains ( 7T ) 
electrons in molecules because organic molecules in which 
(7f) electrons or the like exist, and metallic ions are 
interconnected by coordinate bonds, and electric 
conduction is made possible by migration of the electrons 
and an oxidation reduction reaction is made possible and a 
fixed stable voltage is generated over a long time during 
discharge. A rubeanic acid complex or a 2,5-dihydroxy-P- 
benzoquinone-complex is employed as the polymeric 
complex. The structural formula of the complex is as shown 
in Figure, and to manufacture the complex an aqueous 
solution of copper sulfate is added to those elements to 

form a precipitate and the precipitate is decompressed and dried to form positive electrode active 
material. Similar effects can be obtained by using an aqueous solution of nickel chloride in place of 
the aqueous solution of copper sulfate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A nonaqueous electrolyte battery using a coordination polymer complex as positive active 
material. 

[Claim 2]The nonaqueous electrolyte battery according to claim 1 which is a rubeanic acid complex 
which has a structural formula showing this coordination polymer complex in the following-ization 1 . 
[Formula 1] 




[Claim 3]The nonaqueous electrolyte battery according to claim 1 which is a 2,5-di-hydroxy-p- 
benzoquinone complex which has a structural formula showing this coordination polymer complex in 
the following-ization 2. 
[Formula 2] 




[Translation done.] 

http://www4.ipdl.inpit.go.jp/cgi-bm/tra^ 



5/24/2010 



JP,05-074458,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a nonaqueous electrolyte battery. 
[0002] 

[Description of the Prior Art]Alkaline metals, such as lithium, are conventionally used as a negative 
electrode, using nonaqueous electrolyte, such as an organic solvent, as an electrolysis solution, The 
nonaqueous electrolyte battery with which conductive polymer substances, such as sulfides, such 
as oxides, such as Mn0 2 , and TiS 2 , or poly aniline, were used as positive active material is proposed. 

[0003] 

[Problem(s) to be Solved by the Invention]As positive active material of the above-mentioned 
nonaqueous electrolyte, when Mn0 2 , TiS 2 , poly aniline, etc. were used, discharge voltage tends to 
fall gradually and voltage stable for a long time was not obtained. 
[0004] 

[Means for Solving the Problem]This invention solves the above-mentioned conventional fault, and 
provides a nonaqueous electrolyte battery with which voltage stable for a long time is obtained at 
the time of discharge, and a coordination polymer complex is used for it as positive active material. 
[0005] 

[Function]Since the organic molecule and metal ion in which a pi electron system exists have 
connected by turns the coordination polymer complex used as positive active material by 
coordination Since electrical conduction is made possible by this electron transfer at 

intramolecular including a pi electron, and an oxidation-reduction reaction is closed if possible, the 
stable fixed voltage can be obtained over a long time at the time of discharge. As this coordination 
polymer complex, a rubeanic acid complex or a 2,5-di-Ed ******- p-benzoquinone complex is 
preferably used for obtaining the stable discharge voltage. 
[0006] 

[Example]Next, working example of this invention is explained in full detail. A little copper sulfate 
aqueous solutions were added every, and it went to the ethanol solution of the rubeanic acid (DTO- 
H 2 and brief sketch) held at 70 **, agitating, and it was made to generate settlings. ** after 
neglecting it for several hours until a reaction is completed thoroughly It passed and settlings were 
isolated preparatively. These settlings were heat-treated at 120 **, after performing reduced 
pressure drying at 80 **, and the positive active material a was obtained. Instead of the above- 
mentioned copper sulfate aqueous solution, nickel chloride solution was used and the positive active 
material b was obtained by the same method as the above. About this positive active material a and 
b, differential thermal analysis and XRD analysis were conducted, and this positive active material a 
and b checked what is been a rubeanic acid complex which is a kind of a coordination polymer 
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complex which has a chemical constitution formula shown in the following-ization 1 (each the this 
inside M of a structural formula is [ ** and ] Cu or nickel, respectively) as a result of each analysis. 
That is, the former positive active material a checked that a DTO-Cu complex and the latter 
positive active material b were DTO-nickel complexes. 
[0007] 
[Formula 1] 



[0008] Mix acetylene black 20 weight section with a mill as positive-active-material a50 weight 
section of the working example 1 above, and a conducting agent, and this mixture on a mortar, In the 
place which fully scoured after adding isopropyl alcohol as a wetting agent, and became slurry form. 
What added and kneaded polytetrafluoroethylene solution 30 weight section 60% as a binder, and 
made this mixture the shape of gum was fabricated to the sheet shaped with the merchant mill, this 
was stuck to the nickel mesh which is a metal charge collector by pressure, and it was considered 
as the electrode plate. The cell shown in drawing 1 was constituted using the nonaqueous 
electrolyte which melts in metal lithium as a negative electrode, and melts 1 mol of lithium 
perchlorate in the mixed solvent of the ratio 1:1 of propylene carbonate and dimethoxyethane as an 
electrolysis solution, using this electrode plate as an anode. This was set to lithium cell A. 
[0009]in drawing 1 — 1 — a cell container and 2 — nonaqueous electrolyte and 5 show a positive 
pole terminal, 6 shows a negative pole terminal, and, as for a negative electrode plate and 4, an 
anode board and 3 show the reference electrode of a lithium plate 7. 

[0010]It replaced with the positive active material a used in working example 2 working example 1, 
and except having used the above-mentioned positive active material b, when the anode board was 
manufactured like working example 1 and it was shown in drawing 1 using this anode board, the cell 
of the same structure was constituted. This was set to lithium cell B. 

[001 1]For comparative example comparison, when three kinds, Mn0 2 which is the conventional 
positive active material, TiS 2 , and poly aniline, were used as positive active material, respectively, 
the anode board was manufactured like working example 1 , respectively and it was shown in drawing 
lousing the each, the cell of the same structure was constituted. These were set to lithium cell C, 

D, and E, respectively. 

[0012]The spark test (current density 0.5 mA/cm 2 ) was done about these cells A, B, and C, D, and 

E. The result was as being shown in drawing 2 . With Drawings, A, B, C, D, and E show each discharge 
voltage characteristic curve of the cell A, B, and C, D, and E, respectively. When the positive active 
material a and b of this invention is used from now on so that clearly, unlike the case where the 
conventional above-mentioned positive active material is used, the discharge voltage maintains 
surface smoothness and brings about the effect which enables supply of stable voltage. 
[0013]Thus, in this invention, a coordination polymer complex is used as positive active material. 
Therefore, it was admitted that the nonaqueous electrolyte battery which gives supply of the stable 
voltage could be obtained. 

Next, working example of the coordination polymer complex of a different kind from the above is 
explained in full detail. 

[0014]Agitating, a little copper sulfate aqueous solutions were added every, and it went to the 
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ethanol solution of the 2,5-di-hydroxy-p-benzoquinone (DHQ-H 2 and brief sketch) held at 70 **, 
and it was made to generate settlings. ** after neglecting it for several hours until a reaction is 
completed thoroughly It passed and settlings were isolated preparatively. Reduced pressure drying 
was performed for these settlings at 80 **, and the positive active material f was obtained. Instead 
of the above-mentioned copper sulfate aqueous solution, nickel chloride solution was used and the 
positive active material g was obtained by the same method as the above. About this positive active 
material f and g, conduct differential thermal analysis and XRD analysis, and as a result of each 
analysis this positive active material f and g. What is been a rubeanic acid complex which is a kind of 
a coordination polymer complex which has a chemical constitution formula shown in the following- 
ization 2 (this inside M of a structural formula is [ ** and ] nickel at Cu and this positive active 
material g with this positive active material f) was checked. That is, the former positive active 
material f checked that a DHQ-Cu complex and the latter positive active material g were DHQ- 
nickel complexes. 



[0016]Mix acetylene black 20 weight section with a mill as positive-active-material f50 weight 
section of the working example 3 above, and a conducting agent, and this mixture on a mortar, In the 
place which fully scoured after adding isopropyl alcohol as a wetting agent, and became slurry form. 
What added and kneaded polytetrafluoroethylene solution 30 weight section 60% as a binder, and 
made this mixture the shape of gum was fabricated to the sheet shaped with the merchant mill, this 
was stuck to the nickel mesh which is a metal charge collector by pressure, and it was considered 
as the electrode plate. Using this electrode plate as an anode, using the nonaqueous electrolyte 
which melts in metal lithium as a negative electrode, and melts 1 mol of lithium perchlorate in the 
mixed solvent of the ratio 1:1 of propylene carbonate and dimethoxyethane as an electrolysis 
solution, when shown in drawing 1 , the cell of the same structure was constituted. This was set to 
lithium cell F. 

[001 7]It replaced with the positive active material f used in working example 4 working example 3, 
and except having used the above-mentioned positive active material g, when the anode board was 
manufactured like working example 3 and it was shown in drawing 1 using this, the cell of the same 
structure was constituted. This was set to lithium cell G. 

[0018]The spark test (current density 2 of 0.5mA/cm) was done about these cells F and G. The 
result was as being shown in drawing 3 . With Drawings, F and G show each discharge voltage 
characteristic curve of the cells F and G, respectively. The characteristic curve C, D, and E of the 



[0015] 
[Formula 2] 
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cell C, D, and E which uses the aforementioned conventional positive active material was written 
together for comparison. Also when the positive active material f and g of this invention is used 
from now on so that clearly, it turns out that the discharge voltage is excellent in surface 
smoothness during battery discharge, and the stable voltage can be supplied. 
[0019] 

[Effect of the Invention]Thus, as positive active material of a nonaqueous electrolyte battery, when 
based on this invention, when using coordination polymer complexes, such as a DTO-Cu complex 
which can be delocalized, a DTO-nickel complex, a DHQ-Cu complex, and a DHQ-nickel complex, by 
intramolecular, the effect which enables supply of the stable voltage is brought about. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application]This invention relates to a nonaqueous electrolyte battery. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art]Alkaline metals, such as lithium, are conventionally used as a negative 
electrode, using nonaqueous electrolyte, such as an organic solvent, as an electrolysis solution, The 
nonaqueous electrolyte battery with which conductive polymer substances, such as sulfides, such 
as oxides, such as Mn0 2 , and TiS 2 , or poly aniline, were used as positive active material is proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]Thus, as positive active material of a nonaqueous electrolyte battery, when 
based on this invention, when using coordination polymer complexes, such as a DTO-Cu complex 
which can be delocalized, a DTO-nickel complex, a DHQ-Cu complex, and a DHQ-nickel complex, by 
intramolecular, the effect which enables supply of the stable voltage is brought about. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]As positive active material of the above-mentioned 
nonaqueous electrolyte, when Mn0 2 , TiS 2 , poly aniline, etc. were used, discharge voltage tends to 
fall gradually and voltage stable for a long time was not obtained. 
[0004] 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]This invention solves the above-mentioned conventional fault, and 
provides a nonaqueous electrolyte battery with which voltage stable for a long time is obtained at 
the time of discharge, and a coordination polymer complex is used for it as positive active material. 
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OPERATION 



[Function]Since the organic molecule and metal ion in which a pi electron system exists have 
connected by turns the coordination polymer complex used as positive active material by 
coordination Since electrical conduction is made possible by this electron transfer at 
intramolecular including a pi electron, and an oxidation-reduction reaction is closed if possible, the 
stable fixed voltage can be obtained over a long time at the time of discharge. As this coordination 
polymer complex, a rubeanic acid complex or a 2,5-di-Ed ******- p-benzoquinone complex is 
preferably used for obtaining the stable discharge voltage. 



[Translation done.] 
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EXAMPLE 



[Example]Next, working example of this invention is explained in full detail. A little copper sulfate 
aqueous solutions were added every, and it went to the ethanol solution of the rubeanic acid (DTO- 
H 2 and brief sketch) held at 70 **, agitating, and it was made to generate settlings. ** after 
neglecting it for several hours until a reaction is completed thoroughly It passed and settlings were 
isolated preparatively. These settlings were heat-treated at 120 **, after performing reduced 
pressure drying at 80 **, and the positive active material a was obtained. Instead of the above- 
mentioned copper sulfate aqueous solution, nickel chloride solution was used and the positive active 
material b was obtained by the same method as the above. About this positive active material a and 
b, differential thermal analysis and XRD analysis were conducted, and this positive active material a 
and b checked what is been a rubeanic acid complex which is a kind of a coordination polymer 
complex which has a chemical constitution formula shown in the following-ization 1 (each the this 
inside M of a structural formula is [ ** and ] Cu or nickel, respectively) as a result of each analysis. 
That is, the former positive active material a checked that a DTO-Cu complex and the latter 
positive active material b were DTO- nickel complexes. 
[0007] 
[Formula 1] 




[0008]Mix acetylene black 20 weight section with a mill as positive-active-material a50 weight 
section of the working example 1 above, and a conducting agent, and this mixture on a mortar, In the 
place which fully scoured after adding isopropyl alcohol as a wetting agent, and became slurry form. 
What added and kneaded polytetrafluoroethylene solution 30 weight section 60% as a binder, and 
made this mixture the shape of gum was fabricated to the sheet shaped with the merchant mill, this 
was stuck to the nickel mesh which is a metal charge collector by pressure, and it was considered 
as the electrode plate. The cell shown in drawing 1 was constituted using the nonaqueous 
electrolyte which melts in metal lithium as a negative electrode, and melts 1 mol of lithium 
perchlorate in the mixed solvent of the ratio 1:1 of propylene carbonate and dimethoxyethane as an 
electrolysis solution, using this electrode plate as an anode. This was set to lithium cell A. 
[0009]in drawing 1 — 1 — a cell container and 2 — nonaqueous electrolyte and 5 show a positive 
pole terminal, 6 shows a negative pole terminal, and, as for a negative electrode plate and 4, an 
anode board and 3 show the reference electrode of a lithium plate 7. 
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[0010]It replaced with the positive active material a used in working example 2 working example 1, 
and except having used the above-mentioned positive active material b, when the anode board was 
manufactured like working example 1 and it was shown in drawing 1 using this anode board, the cell 
of the same structure was constituted. This was set to lithium cell B. 

[001 1]For comparative example comparison, when three kinds, Mn0 2 which is the conventional 
positive active material, TiS 2 , and poly aniline, were used as positive active material, respectively, 
the anode board was manufactured like working example 1, respectively and it was shown in drawing 
i_using the each, the cell of the same structure was constituted. These were set to lithium cell C, 

D, and E, respectively. 

[0012]The spark test (current density 0.5 mA/cm 2 ) was done about these cells A, B, and C, D, and 

E. The result was as being shown in drawing 2 . With Drawings, A, B, C, D, and E show each discharge 
voltage characteristic curve of the cell A, B, and C, D, and E, respectively. When the positive active 
material a and b of this invention is used from now on so that clearly, unlike the case where the 
conventional above-mentioned positive active material is used, the discharge voltage maintains 
surface smoothness and brings about the effect which enables supply of stable voltage. 
[0013]Thus, in this invention, a coordination polymer complex is used as positive active material. 
Therefore, it was admitted that the nonaqueous electrolyte battery which gives supply of the stable 
voltage could be obtained. 

Next, working example of the coordination polymer complex of a different kind from the above is 
explained in full detail. 

[0014]Agitating, a little copper sulfate aqueous solutions were added every, and it went to the 
ethanol solution of the 2,5-di-hydroxy-p-benzoquinone (DHQ-H 2 and brief sketch) held at 70 **, 
and it was made to generate settlings. ** after neglecting it for several hours until a reaction is 
completed thoroughly It passed and settlings were isolated preparatively. Reduced pressure drying 
was performed for these settlings at 80 **, and the positive active material f was obtained. Instead 
of the above-mentioned copper sulfate aqueous solution, nickel chloride solution was used and the 
positive active material g was obtained by the same method as the above. About this positive active 
material f and g, conduct differential thermal analysis and XRD analysis, and as a result of each 
analysis this positive active material f and g. What is been a rubeanic acid complex which is a kind of 
a coordination polymer complex which has a chemical constitution formula shown in the following- 
ization 2 (this inside M of a structural formula is [ ** and ] nickel at Cu and this positive active 
material g with this positive active material f) was checked. That is, the former positive active 
material f checked that a DHQ-Cu complex and the latter positive active material g were DHQ- 
nickel complexes. 
[0015] 
[Formula 2] 
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[0016]Mix acetylene black 20 weight section with a mill as positive-active-material f50 weight 
section of the working example 3 above, and a conducting agent, and this mixture on a mortar, In the 
place which fully scoured after adding isopropyl alcohol as a wetting agent, and became slurry form. 
What added and kneaded polytetrafluoroethylene solution 30 weight section 60% as a binder, and 
made this mixture the shape of gum was fabricated to the sheet shaped with the merchant mill, this 
was stuck to the nickel mesh which is a metal charge collector by pressure, and it was considered 
as the electrode plate. Using this electrode plate as an anode, using the nonaqueous electrolyte 
which melts in metal lithium as a negative electrode, and melts 1 mol of lithium perchlorate in the 
mixed solvent of the ratio 1:1 of propylene carbonate and dimethoxyethane as an electrolysis 
solution, when shown in drawing 1 , the cell of the same structure was constituted. This was set to 
lithium cell F. 

[001 7]It replaced with the positive active material f used in working example 4 working example 3, 
and except having used the above-mentioned positive active material g, when the anode board was 
manufactured like working example 3 and it was shown in drawing 1 using this, the cell of the same 
structure was constituted. This was set to lithium cell G. 

[001 8]The spark test (current density 2 of 0.5mA/cm) was done about these cells F and G. The 
result was as being shown in drawing 3 . With Drawings, F and G show each discharge voltage 
characteristic curve of the cells F and G, respectively. The characteristic curve C, D, and E of the 
cell C, D, and E which uses the aforementioned conventional positive active material was written 
together for comparison. Also when the positive active material f and g of this invention is used 
from now on so that clearly, it turns out that the discharge voltage is excellent in surface 
smoothness during battery discharge, and the stable voltage can be supplied. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view of the nonaqueous electrolyte battery of one example of operation 
of this invention. 

[Drawing 2] It is a comparison graph of the discharge voltage characteristic with a cell the cell of 
working example of this invention, and conventionally. 

[Drawing 3] It is a comparison graph of the discharge voltage characteristic with a cell the cell of 
other working example of this invention, and conventionally. 
[Description of Notations] 

A, B, F, and G Discharge voltage characteristic curve of this invention cell 



[Translation done.] 
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DRAWINGS 
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